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(54) Title: LIGHT EMITTING OR LIGHT RECEIVING SEMICONDUCTOR MODULE AND METHOD FOR MANUFACTUR- 
ING THE SAME 

(54) «M(D«»: «3fcXI*a3tffi#»t*^^^i-;i'fccfct;^(7)Sjg^J& 

(57) Abstract: A solar module (20) comprising first and second sheet bodies 
(2 1 , 22), a plurality of rows (a plurality of groups) of spherical solar cells (1 1 ) 
built in between the sheet bodies (21, 22) such that the conducting direction 
is orthogonal to the plane of the sheet bodies, a mechanism for connecting the 
spherical solar cells ( 1 1 ) in each group in parallel, a mechanism for connecting 
the spherical solar cells (11) in each group and the spherical solar cells (11) 
in an adjacent group in series, and a positive pole terminal (23) and a negative 
pole terminal (24). Positive poles are formed below and negative poles above 
in solar cells (11 ) in odd rows from the left end, and positive poles are formed 
above and negative poles below in spherical solar cells (1 1) in even rows. 
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0 . 6 - 2 . 0 mmO^mm^Fm 2 ^^t^<!: LTffM^ 

20 tfc^a2(Da®g|5{C'J > (P) «tJfLA:n* ffmtfe^4 (l^^i^O. 4-0. 

5 um) tpnm^b mM^nx\.^So f^. MB¥S® 3 cDilfl 0 . 6 mm(± 
ilfl 2 . 0 mmCD^^^MB^H 2 CDJf^tT);^ t ^ T'^„ 

2 a)^3,Q^^^-e^^tS]-r-sM^$P{3ti, i M<Dmm 6 . 7 (mm 6 ^ 
m@ 7 ) tf^mi^n^ nm 7 ^^^p^® 3 {3gBg$nTl^^o inme (i:^4^JiSB^ 2 

^kmm^zitS i 02 >LI>tT i O2 <Z);|e^ilii;6^^>/J;'l>;Kt^l53ihfll8 (il^^i^O. 6 

~o. 7 urn) mm^tix^,^^o iEm&i>tm^iir)i^i=-'yi.^-7sh^^m 
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nfm^mm 3 ti> ^v^m^a 2 (7>-^^mmfoiz^mi.xmm.i-^ z, t *<t-^ ^ 

^^^mmt LX<D^)> ( P ) $:^©7^^X{iBuiB^jSl-rw1^ Ltz:^mx-m^^ 

Mi 2 <Da®{c}i£tJ($-ii''&o 1 no^mm 6.7. Ri^BSijhiii s *>^^<D7^^32.(iBu 
15 tE^mzm7j<Ltz:fDmxm^-t^ztt^x^^o z<Dm^v-^-\:)viit^ 

1112 t3/T^-r^;KV-7-tr;H 1 (i. HI (^i^f^^V-v-b^H ^Jrb-^T. n 

* jf^ffitjts 1 4 .fc 1 ^(^ma 16.17 (Dm.m.^Mizmf^Ltzh<Dx$> 0 . (jts 
mm<Dm}tx'i!>^o z(Dmuv-7-^)u 1 1 pBi> u =1 >m*saj&^^nc'g>^ 
20 tfc^^B 1 2 . 1 3 . n* miL^m 1 4 . p 1 5 . je® 1 6 tnm 1 

7 tt^hf^^ 1 ^*<7)«@ 16. 17. SI^R^jJbfli 1 8 cn<^{imil2W 
V -7 -b^H {3i5l:^^3^**^iii£H^H 2 . 3 . n ^ ff^tJdl 4 , p nt^-^ 5 . 1 

n(Dmm^, 7. ^i^^iHis wm^mf^>Lmm-t^z 
25 <^{^s meo 2iffi^<z>^t^v-7-ir;b 1.11 <omnt^--i5X{.mi5 ^m^^^x 

iSf^mW^i: V:,.-)\^t{.X(Df ^Sf. ;u^^o V - 7 ^ V i --'i' ^rtifig-T -S 3 .h J&^-e t ^ 
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m 1 V- hi* 2 1 i: c(7)^ 1 V- 2 1 i.^m^^zM^^'^tzmmm^om 2 

i/-h^2 2 <!:$:#t.MM<7)v-b<*<!:. Cti'^jv— h#: 2 1 . 2 2or^{35tT 
1 0?iJ(c:IEsS:$n/i5 0(i(^>^t^V-^-fe;H 1 ^j:if^M;tr«,>'g)„ m2v'-h 

15 -So 

#i^t^v-7-fe;b 1 1(1. 1 ^(D'mm 16. 17 ^^^-5^asm7^^^^^' i v- 
h#:2 1, 2 2 <i:^s^-r^m^a3B^ls$nTt^^„ ^m\<z.f.tnm(D-mkv-^^ 

20 7 ^TtclSiitfcOTtcgBm^n. m2 >'-hi*:2 2(C^S$n-i>#^J<^5<i<^3^ 
Tl^^c l?^Ov-h#:2 1. 2 2 (TJ^a^^lSi-r-SI^Mtii. #SI<^ 5 {i<^]^t«CV- 

25 <X{^. V-7tvi-;U2 0©Mj^:J^^i:l¥*ffl^>t(3Ol,^T|liB«-r'5. 

Wtmz. ^\ . mZi/-VWZ \ , ZZt. 2 5{@Oi^4^V-7-fe;H 5 o 

1^1 , ^2 v-h#:2 1. 2 2H. »$0. 1-0. 5mm(DigB^?^j:7U + v 
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<X{-> lll3(i±T^iM(-U/i^l V— h#:2 1 e:<7)ia 3 (C^-Tck 9 I- 

. Ill i/- h^*:2 1 (Dp^m (T®) (-> 5jS<7)^T«OOTMS&2 6 (OTM) 
^J^^-T'S-ii^^t-x llI4tc:^^ckot3. ^2 v-h#:2 2<^I^M (-L®) (3. 4 

10 ffi<7)i^^t^<^»«m 2 7 1 2 moyi^-m^^ommm^ 2 8. 29 ( 

^%<^^®(i:^^'y4«r]!ftei-3<»:T-#«iiS&2 6 ^Jj^^-f^o |pI1${3. ^2->-h 
#:2 2 0(>3®{c:^fS$rte9. ^«ijSS&2 7~2 9 >^^LA:4^ST'i>y ^ 

15 > r^&s L r y > h w^^nm. ^ t^y u > h g5ii<^*® i^^^t + ^mt 

z. t'^^mm.w 2 7 - 2 9 ^?giig-r^o 

tfc. ^2 v-h#:2 2(3i5t,^T^i. ;&»:9-{-^*^?^;^<^««MS§ 2 8 dJi 
i^$n/cIE@SQ^2 3«r?FML. :&^IHJ59'{wi|^^^^^t>c<7)#m^S&2 9{3ig^$n 
tz%mk'^2 A^mm.-r^o jE@^^^2 3i:M11jiS?2 4(3ti. V-v^v^- 
20 ;b2 0 ^SiJ<7)V-7^i^:i---;i/-^mmiSe^{-«^6^{-^^-r'i.^ox;u-.i-x-;b 
2 3 a. 2 4 amm^nx\,^'^o i»«aS&2 6-2 9 ^^fM-f'Sl^t-. 
i^2 6~2 9(Dot.^«V-7-{r;H 1 i7)iEm<?5«@ 1 6 . 1 7 ^g^-a-T-SSc;^ 

gl3(c^-rcfc-9(3, ^lS/-h^*:2 l<Dp^m^±l5l^\^iitzV(mzLX 
25 s #?'J<^ 5 mcom^ 7 -7 -fe ;H 1 cDjQE^l 1 6 i^mm^i i^omM 

^mmmi:m^Lr^ ^(D^mm^2 &(Dni5<omm^^^2 e a(ob^<D/^ 
v-fe;n 1 oftis 1 7 izmm^mmM^m^-t^o 
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■f-'S. -^^(Ommm 2 S O^fe^iJ^t i^gp 2 S a <7) 5 0(7)/n* .y KlfP 3 0 (z 

tt^iy-'?^ h 3 1 1 ':><D^0^3 1 a^rffM-T-S.. ISHtf^, |i|4 

{C^-r«fcTl3, ^2v'-h^*:2 2 0|^M<^)^fMllfP{37'5^;U3'A7&>^/j:-5v-v> 
10 h 3 2 ^HulHi^-v > h 3 1 (c^fSj-T'S) J: -9 t-iAO^tt. HuiBF?aDa5 3 1 aizM 
Its^^ 1 -p(7)P^Pg|5 3 2 a^JTM-r-So 

iZL. ^(DWl'^-bi^.Z 1 ^:m2S/-h#:2 2 (D±:;^{Cj^f[Sl$-a-. ^ 1 i/- h 
#: 2 1 rc> 5 ^iJco^t^V-7-fe;b 1 ^ 2 >>- h^* 2 2 5 •:?(^)M^'J^^?fP 2 7 
15 b, 2 9 b{c^^|S]^-tir/i:|:^^(i:fi[a^^i6L-r;{;>t>. mi . ^2 v-h<*2 1 . 2 

2 ^iti£$-U:T. m 1 V- b#:2 1 <Z)#5^iJ(Z)^^^V-7 -fe;U 1 1 (DM® 1 7 
2 i/- h 2 2 -SM^iit^l^^P 2 7b. 29b iztm ^ 2 v- h #: 2 

2 <D^nomviv-'7-tji^ 1 1 1 7 ^mii^-hwz i (DMjit^-r^mm 

mm2 6 b {citS-T'i.o Z<Dt^. v-7> h 3 1 ti^-^y h 3 2 <b^i|^-^$ 
20 Hi-. AD^iS<b$-li-T^ff^1sm«>'>-7>Mi3 S^mf^-t^o ^(O^. P»§PgP3 
la. 3 2a .h-^?fM$nfcv±AP*^^m 1 . ^2 v- h#:2 1 . 2 2(Dm<D^y 
> hli 3 3 (7)P^fliJco3^PBl{;:. ^fii^tt^BH?^^: ^'T ^ U ^flt^v U 3- 

25 rSi. m 1 V- h^*2 1 <7)F«g®$:T:^'Nf6iltA:4^^T-^ill7-1' >±$r^i3lLJ^j:*< 
m 1 i^- h#:2 1 {c^-r'&®mMS& 2 6 OffM-^> ^*^V-7-tr/U 1 1 (D^ 
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6.-2 9^MWJ^mm^^^mmr^mj^Lxh^^\ 

7-lr;H 1 (#S|(7)^«V"-7-tr;u) ib^±T<^mmm^\^2 6 a, 2 7 a. 2 8 
a. 2 6 b. 2 7 b. 2 9 b (c J; 0 M^'Jiti^^nTl^'So H 3 {C^-T J: o (3. ^ 

05 1 s/ - h # 2 1 (D^m.(DmMm^ 2 e oM^omsu 26a. 26b i,immmmu 
2 ^ ciz^Kimmm^nn^^o mmiz^ ia4(C7fN-rj:^t-. ^2 v-h#;2 
2 2 7 (Dmmm^ 27a. 27b (ie^ijmigsp 2 7 c (3 j: 0 

a^ij^i^^n. :^m(Dmmm^f^2 s ai.tmnmmm2 s c{3<i:«9je«?2 
3 ummi^m^n^ :^m<Dmm^m2 9hi,tmmmi^^2 9 c izji^onmm 

10 ^2 4(;iil^iJlf^$nTi>^o <i-9 LT. #^iJ<Z)^^;^v-v-b;H 1 (^m<7)m 
t^V-7-tr;u) (i. ifi?iMi^SP2 6 c~2 9 c ^fi-Lxmm-t^n (P) 

v-7-b;n 1 izmmmm^n. ^omm^zjEm^^z 3 2 4 ^7&^^ 

j^^nri.^'So 0> ±T<^M^iJg^igggP2 6 a, 27a. 28a. 26b. 2 
7b, 29b ;i>^MM«*^^{i:*B^1-'l» tP^lzW 1 #^l^{3*a^ iS^iJ 

15 ^i^sp 2 6 c ~ 2 9 c 7&^e^'jt^i^*i«(w^=g^-r'i. tmzm 2 mmmizmm-t^o 

^ 2 4 (omiz 6 . 0 v«)^iBffi;^;6^^^-r -So t Lx. ^^(D 1 0 mo)m^v- 
20 (Dn^t^thtf^tL^. 

1 ii)^ts^m'^Bmiz^'ommis.T'^mmw±Lfzm^xi>. -f-n^ro^JKv-^ 

25 -b/U 1 1 lz^^^1^mtJtimTLtzOW±-r^tzi-}tJ^ JE'^UmU'J-'y-izJV 1 

/•cit), -^(Dmiiv-^-\z)i'(Dikm^m.mi&Tiz^;hmmwu^ii^c-f. mm 
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2 ^M^rAl^t-'&7t(-J:^r^>3t®m;'7*<^^-r'l>o -ffiL. m2v'-h#:2 2 
<^a®ffl!l*>t>«)7¥:OAJ*5i>^^j:<'>it-&t-tix %l'y-VW2Z <DWM\z^ 1 h 

ZKTJV-^^Vi— ;i/2 0^ti> ^4:^7— ^-b:;H 1 |5l±<7>rHl(-^^<^FBl|5i*< 
15 i9:(t^.n. m 1 . ^ 2 S/- h# 2 1 . 2 2 7&^^B«*?r3|i4-^#^$n. jg^T^tt*^'^^ 
fz}^^ V-^=6v^-;b2 0 $r^.;^f7Xi: LTX^i^.:^77.(^iA0o^:tT^^^-r 
CK^V— ^^voL— ;U2 Ot±. ^0/?$ti*^l . 0 — 3. Omm<>:#S{3^< 

7 y?. t^:M❖ii^T•^«•r V - 7 1 jL -;u $rll3^ L «9 -r '& c: i: t -e 
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tb^ btji^oizuy)^ \tn6^mmfji i g/fk 7 ^ > til cfc 0 mm.m^r^^ o 

-So c:<Z)V-v^:v^i-;u2 OT'ii. iE^^^2 3^m@3i^^2 4 $:<i;lTt>'l. 

'So 

15 m^(Dmimm^u^mi.zm:s.vtzm^(o^w.mm^z-o\.^xmm-t^. 
mmm i • • cm o 2 #m) 

3<^V — v^va.-;i/4 0 (i. ^ 1 . B2 V— h<*:4 1 , 4 2. itl-pv- h 
#:4 1. 4 2orB1^-m'^i2i^/c5^Tl 0^iJc^^^V-7-b;H . 1 K #^'Jt^ 5 

1. A 2itmt^mi , m2iy-hi^2 1 . 2 2 tmm(Dh(Dx^^o mi ly-h 

i^A 1 0F^®{c?fM1--& 5M<^»m^SS4 6 tiHUiBiimiSli& 2 6 J: 0 

25 h<Dx$>'o. ^mmm^A Qttmmm^A 6 a. A^htmnmi^^AQct 

^2 v-h#:4 2(DF*g®(c(i. 4ocOiS«^4 7<!:. ;&:&ia5»J(^ 2 
^4 8 , 4 9 i:. #mii4 8 i:-#:<^iEM? 4 3 mmmA 9 ^-#0^11 
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4 4 mm^n^ ztuhmnm 47-49 imt^m^^ 21-29 tmm 
z(Dv-^=ei^a.-)UA o^mi^-t^mM:f5mt^ m^^mzitm^v-^^i^ 

5{ic^^t^V-^-fe;b 1 1 ^^isbmmir^, {^('. m 1 V- bi^4 1 c^f^Bd 5 

m.<Dmmm^4 e^mm-t^tmz. ^2v-hi*4 2cD(^®{^i$«^4 7-4 
^j|^7-v-fe;u 1 (Dn.m7 ^Mm-r^m^'mji^A 7.49 £Dm^(^fi[a(--^;5g^fli 

15 -So ?^(^. ^1 v-bi*:4 10F^M^^2->-h#4 2{^^[Sl^ia$-tJ:T. # 

S(Di»m^i2#4 6 ^rl^t^f'S 2^<Jt7)^«V-7-fe;u 1.11 (7)iE^16 1 7 

tct^^-T'&o 3c7)t ^^iJ(D^t^V-7-fe;U 1 coiE@6 ^MMgl^SM 6 a<D 
/^•'y KgP5 0 {3^g«L. #3^iJO^t^V-7-b;U 1 1 (DMU 1 7 ^M^'J^i^^4 6 
bO/N*>y KgP5 0 {z:ii*-r'g)o -eur. 5 1 ^rUl v-hi*4 1 (J5pg 

5 i(^p^^pgi5 5 1 a^-i^m^miE<Dmm^mm.tmmo)mmimmmi:ytm 

M-^^n^MI*{-J:05f<b$-a-T5t«M5 2{3-r^i. COV-^^v^ 
4 0 7 - V ^ JL -;u 4 0 (?5^0|llj^{±|l| 9 (^^fflilalgS <h 

mmo^hOtU^. (#^) ©^^V-7-b;Hli«SMgS4 GoM^iJJ^ii^ 
25 $P4 6 at3imili4 7 , 4 9 J: "^M^fiJl^il^^n. 0^*^jV-7-b 
;U 1 1 t±«®iglES4 6 (Dmmm^ 6 b ii»miil4 7 . 4 8 OM^'Jifi^^ 

#t¥<^^t^v-7-ir;n , 1 1 tttnzmm-t^m(Dm^'j-'7-^)vi i . 
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05 ^TOM2 • • (mi 3-01 8#BS) 

10 ^tDV-^^v'a.— /be 0 (i. ^ 1 . ^2 v'— h#:6 1 . 6 2^C:n«^>v— b 
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